Like memory, long-lasting forms of synaptic plasticity have been shown to require mRNA and protein synthesis. Since each neuron has a single nucleus, but can form thousands of synaptic connections, the requirement for transcription raises the question of whether long-lasting forms of plasticity can occur in a synapse-specific manner and, if so, how the products of gene expression can be targeted to alter synaptic strength at some but not all synapses made by a given neuron. One hypothesis that has been put forth to address this question is the synaptic tagging hypothesis, which proposes that the products of gene expression are delivered throughout the cell, but function to increase synaptic strength only at synapses that have been "tagged" by previous synaptic activity. In this review, I describe our studies of synapse-specific, transcription-dependent facilitation of cultured Aplysia sensory-motor synapse in the context of the synaptic tagging hypothesis. Like memory, long-lasting forms of plasticity have been shown to require RNA and protein synthesis. The requirement for transcription indicates that signals must be transported from the synapse, where they are generated, to the nucleus, where they are converted to changes in gene expression, and that the products of gene expression are then targeted back to the synapse, where they function to produce enduring changes in synaptic strength. This raises the cell biological question of how the products of gene expression can be targeted to alter synaptic strength at some but not all synapses made by a single neuron. To address this question at the level of a single cell, we set up a culture system in which a single bifurcated Aplysia sensory neuron forms synaptic contact with two spatially separated motor neurons (Fig. 1) . Application of five spaced pulses of serotonin to the connections made onto one of the motor neurons produces an increase in the excitatory postsynaptic potential (EPSP) amplitude at that connection, without any change at the opposite connection
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